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Conceptual diagram of embankment method using cement-mixed muddy soil
Fig.2 フィルダム堤体改修の基本形式





























































Comparison of stress range in slope analysis between fill-dam and small
earth dam
Fig.4 水平強度ゾーニング（15m≦H＜20m）
Horizontal zoning in low embankment (15m≦H＜20m)
Fig.5 傾斜強度ゾーニング（20m≦H＜30m）




































































































































Condition of embankment before reinforcement work
Photo.2 補強工事実施後の堤体の状況
Condition of embankment after reinforcement work
Fig.7 配合試験に使用した底泥土の粒度曲線






















す wの影響は式（1）により考慮し，固化前の wと wO






















Relation between (qu)IS10 and w of initial-stabilized soil
Fig.9 底泥土Ⅰ03の砕・転圧強度 (qu)CCに及ぼす tSの影響
Effect of tS on strength (qu)CC of crushed and compacted soil
Fig.10 砕・転圧による強度低下に及ぼすtSの影響









































































Stress and strain curves in various confining stress σ3C by triaxial
compression test
Fig.12 q/(qu)CC～σ3C/(qu)CC関係























































Strength parameters of crushed and compacted soil considering effect of
confining stress
Fig.14 砕・転圧土の強度パラメータとΔWCの関係
Relation between strength parameters and ∆WC of crushed and compacted soil
Fig.15 固結構造降伏応力σ’IPと粘着力 (c’)CC
LPの関係






















































































Process to determine design strength and cement amount in repairing of
large fill-dam Fig.17 安全率 FSと砕・転圧土の粘着力 (c’)CCの関係



















































Fig.18 底泥土Ⅰ03による砕・転圧土の (qu)CC7と (qu)CC0の関係
Relation between (qu)CC7 and (qu)CC0 in crushed and compacted soil
Fig.19 底泥土Ⅰ03の ∆WCと (qu)IS10の関係


















































































































ト 1個の大きさは 1日の固化処理量約 270m3に相当する
























and (qu)CC in crushed and compacted soil
Photo.3 底泥土の初期固化状況（トレンチャー式撹拌混合機）






















































Bucket type crusher（skeleton bucket with pushing plate）
Photo.5 初期固化土の解砕・積込み状況（バケット式解砕機）
Crushing of initial-stabilized soil by bucket type crusher
Photo.6 振動ローラによる転圧状況















































Strength (qu)CC7 of crushed and compacted soil under embankment
Fig.23 (qu)IS，(qu)CCと t（=tS+tCC）の関係（V≒10 500m3）
Strength (qu)IS and (qu)CC as curing time t (=tS+tCC）
Fig.24 砕・転圧土の (σ1－σ3)・u～ε1関係（V≒14 000m3）
Stress and strain relations of crushed and compacted soil
Fig.25 砕・転圧土の強度パラメータ（V≒14 000m3）





































Strength parameters of crushed and compacted soil under embankment
Fig.27 半透水ゾーンに使用した既設堤体土と上流側礫質土
の粒度曲線
Gradation curves of existing embankment soil and semi-permeable soil
（sandy-gravely soil deposited at upstream area）
Fig.28 半透水ゾーンに使用した既設堤体土と上流側礫質土
の締固め特性
Compaction curves of embankment soil in semi-permeable zone
Fig.29 既設堤体部Bにおける不撹乱コア供試体の採取位置
































Fig.34 に示す。コア供試体のデータのうち tCC=7 日の
砕・転圧土 aは Fig.24に示したうちのσ3=98kN/m2のデ




















Sampling of undisturbed large-size specimen from zone B
Fig.30 既設堤体土（EL96.0m）の応力～ひずみ関係
Stress and strain curves of existing embankment (EL96.0m)
Fig.31 既設堤体土（EL96.0m）の強度パラメータ（c’, φ’）



























Strength parameters of existing embankment
Fig.33 既設堤体土の応力～ひずみ関係の堤体位置（EL92～
96m）における相違
Comparison of stress and strain curves of existing embankment
Fig.34 砕・転圧土（V≒14 000m3）と既設堤体土（EL92～
96m）における (σ1－σ3)・u～ε1関係の比較
Comparison stress and strain curve between crushed and compacted soil
and existing embankment
Fig.35 砕・転圧土と堤体土の E1.0～σ3C関係の比較（EL96.0m付近）




































































































Design Method to Reinforce Old Fill-dam Embankment 
Using Cement-mixed Muddy Soil
Shigeru TANI，Shinji FUKUSHIMA，Akira KITAJIMA and Kohji NISHIMOTO
Summary
Most of old fill-dams were mostly accumulated with the muddy soil that caused the water pollution and the loss of
water capacity. In order to make efficient use of the muddy soil as the embankment soil for reinforcing the damaged
embankment, we have developed a new method to repair the old small earth dam embankment by means of the cement-
stabilized muddy soil. This repairing method is applicable to the reinforcement of the fill-dam embankment (H≧15m)
larger than the small earth dam embankment (H＜15m).
In this paper, we propose the design method to reinforce the old fill-dam embankment by constructing the sloping
core and shell zones by cement-mixed muddy soil. The strength parameters (c’,φ’) by tri-axial compression test is
adopted  to evaluate the stability of the reinforced embankment slope that compose of the existing embankment and
sloping zones constructed by cement-mixed muddy soil in this design method.
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